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(54) INHIBITOR OF SYNTHESIS OF HSP47 INCLUDING ALOIN DERIVATIVE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an inhibitor of a 
synthesis of HSP47 (heat shock protein) including an 
aloin derivative capable of specifically inhibiting the 
synthesis of the heat shock protein in a tissue cell in a 
morbid state having 47k dalton molecular weight and 
useful for a treatment for hepatocirrhosis, etc., by 
including the aloin derivative which is an ingredient of an 
aloe as an active ingredient. 
SOLUTION: This inhibitor of a synthesis of HSP47 
includes an aloin derivative of formula I(R1 is a hexose 
residue obtained by removing a hydroxy group at 1- 
position of the hexose; R2 is a 1 -30 hydroxyalkylX e.g. 
the aloin of formula II [10-glucopyranosyl-l,8- 
dihydroxy-3-(hydroxymethyl)-9(10H)-anthracene] as an 
active ingredient Moreover, the aloin derivative is 
obtained by extracting it from an aloe (Aloe ferox Miller, 
etc.) with eater or an organic solvent such as methyl 
alcohol at a temperature of the boiling temperature or 
less for 1 0min to 60hr by a means of heating and 
refluxing. etc. 
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[000 il 

(kD) (7)fv>3 '^iS'^^^^^K (i^T. HSP4 7t 

^t^) (D^fiimmM^cmt ho *m^</)hsp4 7^ 

[000 21 50 



(0 0 0 31 m^^f. ^t:^^)^h:i)mf^nxi^^?^'i^2 

^<D^Mff>tcm<^j:h^%(Dmwx\ m^m^tm 
i^s^^t?«9. mjtmmmtim=^y-¥y^±t^tt 

y-^yitiE-M^xn^^ y^<^ SSo*^ 2 

flT?S^t/j:5t 1 0'-3 0%«:i^i^)5 ct^ic/jt^o 
[0 0 0 4] S/c. rsltttrntti. E$IS>S:U^Mt^ 

tfTSPmii^^SttiJ^lE (WSa^ alveolitis) 

hh.x^^. ^[c iim^y-^y\t. umt(o^-m\^ 

^zjy-^vvt^'^mL. ^wi^y-^ytfibo 
m\x^mam^i^xit6^ . mmmm---(o::^y-¥yu 

[0 0 0 51 4/1. ^m^±t \m^wA&mm(r>'& 
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SiirBWtt^i^. 

10 0 0 6) tfz. 'LWmmitM&{c^itLfcmmx\ 

ii^ix. *ffilia^-7 h y :y^;^T'$)5^7-^'y^^i^^P't 
\^m&. fe6VMi5i&jf£. mmmmo^mm^-^ h'j y so 

mmtm{ti:^'r^::.t^^±WMmt^x.hhX\^' 

10 0 0 71 S/c. JiltSf^l-:fcV^Tt>SilEK&U«Sl£ 

IM^tlX^^h (Maragou dak is, E. , Sarmonika, , and 
Panoutsacopoulous, M. , Pharmacol . Exp, The 

r. ^ 244_: 729. 1988 ; Ingber, D. E. . Madri, J. 

A., and Folkman. J., "Endocrinology'', USL: 1768. 40 
1986) o fk^1^^\Z.Xh^MtLX\t. 

tm%ii^:k^tj:mmt^l^X\r^6\zhfi^fi-hh'r. 8£3l5 

-^h'jy^^^f&mmi m^ii. ='y'-yy^^mi so 
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^IJ) it^tl?m^tlX\^^fi:fi^^t.(DXh^, 
10 0 0 81 -15. m^ys^y^^yy^^'S (heat shock 
protein; HS P. >^ h 9) It. 

-;/Ksia»:. ximmm immm) ^liixmm 

mmiz^^^^ti^-mo^yy^^nxh 

TioO. ^8. tiSti. 1*, SU^t KSrttfi^^ 

Xh6f)\ 5)^a<^:^#$75^bHSP9 077^ 

9 0kD3^lil 1 OkD(^HSP/^^0 . H 
S P 7 077 ^ y- 7 0-7 3kD(7>HSP 

fjitl . HSP6 077^y- mtii. 5 7-6 8 k 
DtOHSP/^^') . fS^i^HS P77 ^ y- (0«lx.(i\ 
20kD. 25'-28kD. Xl,t4 7 V D(DHS P tj: 

t') (0477 -Z'J-\-xmt^:it^^^x^h. /^is. :^ 

mm-mci6\.'x\t. ^'^^"f-m^^t^usp^. hs 

P t'^(Dmk\:^mWitm^ t tc J: o T.T>t t (7) <lr L . 

^Jx.H\ »^-ft4 7 k D(7)HS P^ irHSP47j<!:^ 
fife. XlittK'i<!:t>-tix-e'tiS/<^^t<^T'fe'5o ^ 

;^--<0j£§lcAD^T. :itih(0^y^<^'K(r>^{amf& 
^S<^7;4--/UT^y^, 7yyt-/i^T^y^. ^y 

/<^. '^^m(D^m^^im4^mcx\^^^:itf)^^fr^^^X\f^ 

(00091 HSP4 7(i, *ffl^lCj:or 1 9 8 6^ 

{z.^^^ntz^yy^^Kx. 5>^-S4 7^p^/uhy<7) 

i6Stt^y/<^K (p I =9. 0) T'fcSo HSP4 7 

(r)^mmi^ir^\::ofiX. ^y-^yo^f&hmm 

^ Z tt'^^^ fm^X*7ri^hX\:^^ {"J. BioL Che 
m. ^ 261 : 7531. 1986 : "Eur. J. Biochem. 206 : 
323. 1992 ; "J. BioL Chem. 265_: 992, 1990 ; 
"J. Clin- Invest.'. 94:2481. 1994) « t^lt^h. H 

s p 4 711. ^ifertTvhtef^rtToyD 

o±yyy^ Emm^') y^y^JBfS.. ^6tM±/h^i*Zi^ 

h y ^\c:^\ib=^y-^y^'i'(owm^mWi 
mmLfzBi^B y^^y/<^^nxh^o 

loo 1 01 
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[0 0 1 1 1 ±fBLfcJ: flT5M. felKiiftii^^t. 

^ic4C5>5^o^ K^jiefftti^ig. mmmit. 20 

n ^ - y :5>«?«g<DffiT I- J: »9 ^-f 5 i: % ;t tiT t > 

mu\^. m^^xo^^y-^y^^f^nmuL. m^x 

w^OTt 6HS P 4 7^^TOI»JT'$>oT. mW\X 

T V > 5 7 - y >- 1* 1 ?i 5> V/ -r p y *) ^ H s P 

[0 0 13] 

(I) : 50 
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¥}\^vy<J^%y3^ ^y^^^%(D^mmM^Wit 

[0 0 14] 

^y-;^(i. ^/u^-xT'*)5o ssiB'^^^y-^^s^ 

- r / -^-(7) V ^TtiT' o T t J: I \ 
(0 0 151 *:0^l0»iC:fol^X)^^icl~3COl: Kp^ 
v'T/u^^/t'StH. lXfi^ntl±<7)*^£T'^^^tt 

t Kp^v^if-zwS. 3 - 1 Kp ^^v/T'p t' 
2 - t: Kp^^t'p tVi^S, l-tKp^^v/T'n 

[0 0 161 BiiEit (I) T'^^tl^TP^y^iff^tC 

(00171 %wm%mmm^^^^x^^ML%h u 

T^^-r-sr^o-e^^Tp^ry^Sf^^ LTii. a: 

(II) : 

[<l:4l 
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m$tl^7D^y [a 1 o i n ; 1 O-^/l^^^t'yy 

/u) -9 (1 OH) -ry hy-feyy) ;(i5ifS Lv\ 7 

[0 0 181 ^mM(0^f&nUM\^t'^^ix6Ta^y 

hm{^Mm{t^j:\^\ T^^y^^^-rm^tLx 

y^uy^T.' X y— (Aloeferox Mill 

er) , T^:^'7x.Uy^7s'\y — tTu:i~'jy 
y il'f' • ^ y— (Aloe africana Mil 
! e r) t(0%^. X\tT^:^ - y y ^ 7. - xy- 
tJ^x, ' 7.\fjl^ * (Aloe s p i c a 

ta Baker) t<Ommtiilli:^mir^Z.ti)^X'^ 

(0 0 191 y^mi\^mih7uy(yi:^m^hW^-r 

oe) til. 7P:3:.7iD5/^;^-^7— , 7dx- 

y^LOy^ 7. ' xy-tTu:z.'Ty^)iJ-r' xy-t 
<OJta. Xli7D:3: ' y^iU y^T. ' xy — tTox,' 

(0 0 2 01 :^mn\^i^^mnmmi^is\.'x^^^^ 

t LTffll^5wta)T-§:57P:tftffi«5li. SaffiC07P 

^y^^^Lx\f^ix\^x<. u-ox. rp^Koffisai^ 

pxtta3^oKig:fyj£tLTil. TP3^?r, 7k (fi^^ 



/U, n -yp f;i/7yU3-/i/, ^ y tVUTyU=i- 

^U<(i7"f-/U7/U3--/i.) ^ ji;^^/^ 

ftK^^/U. gl^K7'pfc:VK ^L<J1KK 

>^^/u) . mx^M. 7ir hy^L<li;^^/u-f 

10 tv. v'^^' P'^^f-y. hyu:ny, ^y-^y. g?{k7K* 
(0/NP>>-'y^ig^ (^il^lf. mm\Lm*. v^PD^i? 

SL<aiJ^pp.1^/UA) , ey ^y, ^J^'ii^n-yu 
(M;<L(i. ypfuy^'U ^ L < liy'f" y 

hlsm^m^hZ^bir^X^. mm Tuzz-x 

20 aiSUIc^L. TK^lllWIiSJlS-SOOUcSC^rffli^ 

ffixail. ii^li5^>~7 {3r«1. W^L< ill 0^-6 

[0 0 2 1 1 w^jmki\k. iii®xfiis'i:^5>gs^(7)ii 

(0 0 2 21 ^wm'^mmm\t. 7 p ^ y^^»:. 
xii7p>f ym«ftSrt^r-r5iafe)<oi4ai«3. wxtf. 

T^^vwm%^'^^'^h^^(r>mm (t$lcii, TP 
^aa^fe) ^nmi4T\ 3ill$T4 t<liK?S^6^]^ 
L < imB^^^Wl-fFSI- 6 r i: <OT-^ -sa^tDfi* i: jt 
ic. »^ L<llflg|LHfe (#icitt h) icS^t 
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;^r/u. ^J'/u^. ;=^rTy yfe-7^'^>v'^7i^, ^"yinf- 

ttiJit)) (ofttif^. ^mmJ^'^\.<myV)^^ 

^^«i$'J^l^^^L/yt'^;uKg?7Ky-7-"(^)-<Ury M;: 30 

(0 0 2 41 ifmm^mmmt. 

t>(7)Tit/^l^;0\ 7D^yM#*^. 0, 0 1~9 9fi 
«F*t<HO. l-8 0Sl:%c7)aT^*-r'5^ 

{mat. rp:i:j*aiw «r*5ft^5>t LT^t-fs* 

romttttiti) tT^^t^^ 
lOgSSSr. 1 0 l-4!HlSSlci:?JtT. gPfl^lcX 50 



[0 0 2 51 

ti67n^y^^^(^. «rtOH S P 4 7^^>^1#* 
4i'^tM^X<r>HSF4 7 ^^f&m^i^l^^'P 

BuE7p^yM^ft{i. ^y-^^y(Dm\i^i^oM^ 

fb. xii^»y C'-^^^<^^'^^I^SWS^i;^fflt6:: 
^yt^^m'y'r^^yxh^nsp A i(D^&^m\t 

[0 0 2 61 ^fc. m%t(OX.')\c^ ^'^^^\c^\i^X 

*#tS^i"'5Fs1H (interstitial stroma) 
IOTHERAPY^ L.(8) : 1181, 1993) . :^%m<r)'^^nU 
[0 0 2 71 

(1) gLHSP4 77Ky ^p— ^/u6T:»i7)i^S& 

t hHSP4 7(7)N*ayJ)^5>2-l 6#S07^/Kffi 

?»JI«i*[iSt67-:yS?l 5|@^^^?i7,^y^K [l^T. 
t hHSP4 7-<yf^K (2-16) t^-f^] ^aS) 

^ K^aLnyl/) y^U— h (SMPB : Succinimidyl 4 
-(p-maleimidophenyl)butyrate) ^^Wi^t LTfflV\ 
rBiochemistry', 18:690. 1979) J: «9 7 ^ h ^ 
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1 5 0 /i g ^^tf y ymmmi^-k&A^ k c 

1=0. 2g/l, KH, PO. =0. 2g/l, Na 
Cl=8g/1. Na, HPOi (SItK) =1. 15g 
/I -.J^TPBS (-) tWtb : 
n^#-^320~0l) 0. 2m\ t. m<Dya>(yh^± 

ai<o;^ftT-^2i^:&UJ^3^);^jg$:^9SL/c'#, 10 

(Hunter's TiterMax ; CytRx Corporation, 3}^ 

Tl-^i-^^ta^ffi (EL I SAft) &tK^x<;^^y7' 
[0 0 2 8] (2) (EL I S Aft) (^J:^ 

fiiH s p 4 7 y o-i-ji^ijii^^mmm 

mm il) VmULfzt hHSP4 7-<-f^h* (2-1 
6) ^PBS (-) {zmmt. 1 0/i g/m I (Oiigco 

^y^mmi:mmL. vi^^hj-^^yi^-h (77 20 

mmi:^Ou iToiSTL/Co gt)^§)(7)'i'3:/uiciiP 
BS (-) 5 0/i l(0^?rAti. ISPTTMtf^T-^ 

J^lL/c^. Btj|e-<yf- Ki^iS^i^T. PBS (-) S: 

(WT. BSA^M-.-t5) ^^tfPBS (-) 100 
A 1 Sr&'J'x/McAix. S?aTTM0#PBlj&lL/Co PB 
S (-) T'3lHli5E^L/hS. mi^I (1) T'®tlLfc/u- 

PBS (-) XSmiStt^Lfziks 30 

2«>:fciff^ LX-<ji'^^yy'-'^mWiijiyy h i gG5 

0/2 lirAtl. ^|g.TTMB#rBmSL/Co PBS (-) 
T'2lHltt}^Lfcg. i@K{b7K**4/z I 5r»D^)tO. 1 
M^3i>g^/<.;/ :77- (pH4. 5) lOmHCo-7 
x^uyvr^y (OPD) ^yuy h (V^/v, 

n i/#^P8287) 1 IS (1 Omg) ^^S¥ LTPK LZ-^S 

TT*3 05)'Kftgtfc^. #'>x/KD4 9 2 nmOOiipt 

DT'u- h y-<5^- (my-. mpr-a4 

feit hHSP4 7t'Vi^^—f'/\^iji{$tLX&.T(0-M& 
[00291 (3) l>x;5^^yyD7 htelCJ:5SiHS 

p 4 7 .-K y ^ o -i- /i^Sii^m{±(r>tm 

Laemml \<r>/<yyr—lh (Laemmli. N. K., 'Nat 
ure', 283_: pp. 249-256. 1970)^ffil^T. H e L a ^3 
jia<07>f-fe-h<7)Kx->/u^®:^ h y (SDS) 

6. Iml, 0. SMhy;^ ;f • 7 ty K. :&^^a 50 
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i/S-^161-0716) -HCl (pH6. 8) 2. 5mU 
10%SDS (/<>f^-7yK. ii^^^'^^m-m 
1) 1 0 0/i 1 . SU^S 0%7i:^ y;UT^ K (/<^yf • 
7yK, ;^^t:JiJ^#-^i6i-oioi) /N, N' -^'f'uy 

1-0201) 1. 3 mI^S^LT. 1 5 5>M^t. 10 
%iafi£g^7>-^-::^!?jU (/W;r-7yK, ;)5?^P^'St 
161-0700) 5 0 /i ISI/N, N, N' , N* -xh7^ 
f-/U3if-uyv^7^>' (WT. TEMEDtB&W^I-^) 
(/<'<;t • yvY. li^u ^'#-^161-0800) 1 0 /i I ?r 

i*:(Dj:9WTo/c„ ^g7K4. 0 4 5ml . 1- 5M h 
y;^-HCl (pHB. 8) 2. 5ml. 10%SDS 
1 0 0/i I . &U^3 0%7^' y/V'7^ K/N, N' 
f-uyt';^7^ y/U7^ K3. 3m I *'6*o< i9jl^L 

T. 1 55>r«l7;^fu-i$'T*mL. io%igte®^7y 

^^^e^ASO/i 1 . &t/TEMED5/z 1 % 

i)j/>-7 7 7-(t LTi^. hyx9. og. ^y^>y (/< 

^ • 7 y K, ;^^p^S^16l-0717) 4 3. 2 g.& 

I/SDS3. 0 gi;:^s*S:*Dx.r6 0 0m net. I 

77-ii. lS7k2mU 2Mhy7.-HCl (pH 
6. 8) 500/il. SDSO. 32g. ^-:^}\^tirf 
hJ^^y-/U8 0 0/i U fi.l/0. 0 5%(w/v)/ 

D^7xy-/uy/u- (/<-<;*-• 7 K, ;<;^p^#t 

161-0404) 4 0 0 /i 1 ^^g;^tfct^O|:ffl^^fc. 
10 0 3 0) b%Z.mmMM^yX\ 3 7°CT\ 10 

%^t){t:'>c/^KikrS (iUT. FBS^3Sft;1-5) 

tfMEMJgl6*T'He LajWgaSrigSL. -e(07-rir- 
h^rlSifLfco ^?>nfcHeLaJil)a7^-fe-ht^SD 

s-*y7^y/u7^ Ky/mm^iS^trot^^. o. 

4 5 /im- hP-fe/l/P-;^l8 (Schleicher & Schuell, 
;^^P:/#^401196) ic^/u^r^t^ii:. 

(Trans-Blot Electrophoretic Transfer Cell : 
/<^^-7yK) Srffll^T, ^?fil;:Tl 00VT\ 3P$ 

irLTfiO. 0 2 5Mhy;^Xi/o. i92M^y>y 
<t«9/.c*) pH8. 5{c^S^^Lfchy7.i/y:/y/Ny7 

7~ (Tris Cly Running and Blotting Buffer ; Enprot 
ech. *H-^i^^^— y :y W. D ^#^SA100034) 

jc/ f-/U7/ur3-/ut 2 0 %lc/^-5 i 9 l-AO^THM L 
fc/<'>7 7--S:ffli^fCa >^p^>T>fy/ft. ^%7.^h. 
XfV^ (S^Hl) $r^tfPBS (-) Um^^Vu^ 

7^7^ -;/:?') ^ffll^T. mi^ (1) XW^Ltui^-yy 

5 (-) ICTI 0fS#KL/cgiie/U--7 2' KiMm2 0 0 
/I 1 T\ liglcT 1 2 O^Htfofco 1 »:l?i(^S*6l*T 



(8) 
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;^n- - D ;/^ry^ — >:i:>f ^-Srffll^T. PBS 
(-) T'5 5^F«1(7)M#$:2lH]. 0. l%Tween20 
UUt'7yh\ ;t7^D/S-^i7ih653I) ^^tfPB 

S (-) mm-l 5'y^m(DWM^4E. 5EICPBS 

WM^^^yy h I gG^t^ (Southern Biotechnolog 
y, ;<;^D ^#-^3030-05)$:. 2%7.^M.% /i^^ i:tt^ 
PBS (-) ^?gT'5 0 0 Olgt^^-KLfd'S® 5m 1 ^ 

BS (-) RifO. l%Twe e n 2 O^^trP 

Bs (-) mx\ i<k^i^m^'^(DmtmcmT 

:^7.^V7 u VT (ECL Western blotti 

ng detection reagent ; J-^—V^h., ^ a ^"#-^RP 
N2106)^^ h n ir/UD-;?.^_h(-ai 19 Tli^Jt. I'jtWiW^ 

y^:^ X-OMAT, AR. ;^^D^'#^165 1454) l«lS'^^1tT 20 
®)t$ii:/Co aftl^. HS P4 7lc:ffi^i-6^^^l4 7 

HSP4 1 1-^} 9 ^-'f)\^W^<r>W.Z^(omh^Vi-y 

10 0 3 2] 'mm2 : b h^^feWOH S P^l,fl 
(1) t hlg*fi»(^tS« 

t ht^gfliiiailiat* SK-N-MC 
(ATCC HTB 1 0) ^i^^^r ^ (L- 30 

5. Omg/U L-7>^/<7^:/Kl 3. 3mg/ 

I. L-^/i/^^yKi 4. 7mg/u i:^'';->y7. 

5mg/U L-ypyyil. 5mg/l^(/L-ir 
yyiO. 5mg/l ) &t/l 0%^ai<bFBS^^tf 

(00 3 31 (2) Txi^y^miSM.'y^y^^'S. 

»S2 0g(OBuiewM«fflsa^ wsff»M) SK 

-N-MCOjgift^'lC, *|^igSl 0 0izM{C/^6J:9 40 
(CflijE^ (II) T'S^n^Tn^y (-^77/^=^^) 
^gsiPt. 2 4^rpli#*Lfco 4 5ri::T15 

(00 3 41 (3) t h^^jgaasa-eoHs p^mftto 

7^^■=evi--r XL, HS P5ISft$r'>x;^^y:/D 7 hffi 

T/j:t>t. Wk (2) T'jiaSL/iiiiteS: 50 
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PBS (-) T*^5ti*L/c^^. v^'y7^^<yy7- (1 y 

sis buffer) (l. 0%NP-4 0.0. I 
SMfifbt h y -JA, 50mMMi;^-HCl (pH 

8. 0) . 5mM-EDTA. 2 mM- N ~xf-/U-7 1/ 
^\ h\ 2mM7ai:=-/l^;^^/l/;^/l/;i^^yl^7/l/;ry H\ 
2 /z g/m 1 ^^i^-ffymS^I /i g/m I -<-f7s^f 
>] imlSrJD;t. 7k±r' 2 0 ^Pp1#1 L/Co ^<7)^. 
4°C-ei 2 0 0 0 r pmlcr. 2 0 5>F«1 iSl^^rfto 
ifi'L>^(7>JiiS i0/ii$rPBS (-) 790/111:: 
Kl^ynT'<>T7-fe-<§^fe?g (Dye Reagent Co 
ncentrate : y V\ ^5? n ^500-0006) 2 
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